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ABRSTRACT

The Accountability Technology Exchange (ATEX) Working Group was estab-
lished 1in October 1986 bv the U. S. DNepartment of Fnergy (DOE) to help
identify nuclear materials accountability messurement needs within the
DOF  plutonium community and recommend potential {improvements. ATEX
Working Group membership represents nuclear materials production, safe-
guarde, nondestructive assay (NDA), and analytical chumistry at a
nultitude of DOE plutonium sites. Zurrentlv, the ATEX Working Group has
identified twenty NDA accountabi{lity measurement needs that fall into
five major classes: NDA standards repremsenting varjous nuclear materials
and matrix compositionas; NDA for {Impure nuclear materials compounds,
residues, and waates; NDA for product-grade nuclear materials; NDA for
nuclear materials procesas holdup and in-process 1inventory; and NDA for
nuclear materiasla item control and verification. Specific needs within
these classes have been evaluated and ranked for individual sitea and for
the total DOE plutonium communitv.

TNTRODUCTTON

The Accountability Technology FExchange (ATEX) Working Group was
established {in October 1986 by the U. S, Department of Fnergy (DOF)
Materials Management Fxecutive Committee,. Tt wam chartered to help
{dentity nuclear materinlas accountahility measurement needsn within the NOF
plutonium community and recommend potentinl improvements.

ATEY Working CGroup membership iIncludes experts in nuclear materfals
production, safeguarda, nondertructive amsay (NDA)Y, ~and anrf'vtical
chemigcry., Theme experta repremrent lawrence l.ivermore National Laboratory
(LINLY, Lor Alumns National Lahoratorv (1L.ANL), Rocky Flata Plant (RFP),
Savannah River Laborator-/Plant (SRL./P), Weatinghouse Hanford Comnany
(WHC), Wentinghoume Tdaho Nuclear Companv (WINCO), and DOF-Albuquerque.
In mhort, the ATEX Werking Group providem n multi-site, multidiaciplinary
forum for evaluating and recommending both exiating and emerging nuclea-
marerials accountabllity measurement tachnologiesn for implementat{ion at
POE plutonfum facilitien,.

Currently, the ATEX VWorling (Croup has {denti{fied twentv NDA
accountability meanurement needa within the DOF plutoaifum community,
Theue have heen negregnted into f{ve mnior clanmen: . NDA atandnrdna



representing various nuclear materials and matrix compositions; II. NDA
needs for 1impure nuclear materials compounds, residues, and wactes; ITII,.
NDA needs for product-grade nuclear materials; 1IV. NDA needs for
determining nuclear materials process holdup and in-process inventory; and
V. NDA needs for nuclear materials item control and verification.

Needs identified within each of these classes have been descrihed,
evaluated, and ranked wusing eight ‘"significance" «criteria. These
criteria, listed in order of descending significance, include: the impact
of the need on criticalitv and radiation safety, on inventory difference,
and on shipper-receiver difference, commonalitv of the need among sites,
technical feasibility and cost effectiveness of a sgolution, additional
process benefit of a wsolution, political senmitivity of the need, and
present vs. future need for a solution.

CURRENT MDA NEEDS

A preliminary review of current nuclear materials accountability
lneasurement problems and practices within the DOE plutonium community
revealed twenty NDA needs. These needs were evaluated and ranked for the
total DOE plutonium community (Table I). 1In addition, the current five
greatest NDA accountability measurement needs at each of the five major
aites in the DOE plutonium community were deterained. To aimplif~
comparison of msite-specific and total DOE plutonium community ranking of
NDA needs, s{te-specific needs are ‘dentified parenthetically in Table TII
by their numeric ranklng (and thereby associated description) from Table
I.

ONGOTING ACTIVITIES

Ongoing ATEX Working Group activitiea 1include (1) i{dentifying
specific upgrades in NDA inatrumentation to help assure compliance with
DOF. safeguards regulations and enhance process efficiency; (2) Ceveloping
a methodology for integrating state-nf-the-art nuclear materials account-
abilityv measurement technologies into exist ng and emerging procesn design
and operation; and (3) enhancing communication of user accountahility
measurement needs to appropriate NOF funding agenciea and wafeguards
renearch and development programa,

SUMMARY

The ATEX Working Group of the DOFE Materials ™Management Fxecutive
Committee providea a multi-mite, multidisciplinarvy forum for evaluating
and recommend{ng hoth exiating and emerping nucleerr mater(sln
accountahility meamurement technologies far {mplementation at DOF
plutonfum fac{l{tien. Currently, the ATEX Wor%ing froup ham {dent{fied,
evaluated, and ranked twenty NDA nccountabil{i{t, mecasurement needs within
the DOE  plutonium community, ngoing activites I{nrciude recommending
apecific NDA fInatrumentation upgrades, developina a methodologvy for
{ntegrating nmtate-ofthe-art accovntab{lity mearurement technologiesn Into
facility operationm, nnd enhancing communication ¢f uper accountabflity
menmirement needa to promote thef{r resolution.
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TABLE I

CURRENT NDA NFEDS IN THE DOE PLUTONTIM COMMUNITY

NDA NEED

NDA standards representing various nuclear
materials and matrix compositions

Tmpure and often heterogeneous Pu oxides and
fluorides

Holdup and in-proceass inventory measurements
for process equipment

Heterogeneous Pu/U mixed oxides

Heterogeneous low-level and TRU solid wastes
in volumes up through 55-ga’lon drums

Pu solution sampling techniques

Nuclear materials item control and verifica-
tion

Pu bulk solution assav
Neptunium analysis

Impure and heterogeneous pyrochemical salt
residues

Holdup and in-process inventory measurements
for glovehoxea and canvon flonors

Real-t{me assav of Pu solution waste streams

Impure and heterogeneous acrub allov and salt
atrip huttons

Holdup and in-process inventorv measurements
in high radiation environments

Pu-278 golids {sotopicms amsav

Holdup and in-process inventory measurements
involving {sotowic variations

Impure and heterogeneoun electrorefining heels

Heterogeneoua low-level and TRU .0l1{d wastes
in volumesa greater than 55-gallon drumn

Special fmotope meparation procens residues
and aol{d waARte mtreamn

Highly radicactive spent-fuyel dimmolver molu-
tiona
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TABLE II

CURRENT SITE-SPECIFIC NDA NEEDS

NDA __ Need

Rank LAML LLNL RFP SRL/P WHC
1 )] (1 (1) (D ()
2 (10) (4) (10 (2) (2)
3 (2) (16) (2) 4 Q3)
4 (3) (19) (4) (3) (1

5 (4) (3) (3) (13) (9)



